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(57) [Sift] 

x*-z 1 *mm~?z>±, 7-^»^io, ^#43 0 

0S^>-;UU>^2 OK— tti&omKTSo CCD 
EMSLTl>4K*43 0 OCD^SffiSPl 0 2 Atcjtfur 

12a^l2dt, x v?>?1&7mt9\-ffl$m%$l 0 
2 A ft#t U r^7K?r*^|dj^ 6 «*f O * x > ^ jfiffl - 
ift^^tf ^*ifi*^X;U 13 a, 13b &#sRtt&*n:c> 




1 : 2 6 : tf&VVs* 

1 2 a- I 2d : r,f>^ ( / jOb 3 2 : *C*lflSjfc« 

13»-lSd!«*;X* 3 0 0 

2 0 : f-;HJ>* 1 0 2 A : *t#C7)#S«JGc5fcJ 



1 

mew s nfcmriaM^ii^ftjR-^onja^Mgp-isj 
Btria«MS^»*^-ciD^jas®g|5-^(Sjwrx 9 
rtfciSfcf*£tftil&U -e ©«*&)»<: J; -?T, X9^>y& 

^©JgW*®(cSfEtt&«*&U ^cD^Efcfcor. 

*B itT £ # 2 ©ffl±3M8 £ . * JMTT 4 
*s - ;b 5J; * e > x 9 > 2*gg„ 
[if** 2 ] it** 1 fats©^-;^;* f>x 9 ? > 

mm^m&m* ©es^isjossBLh t tft^a*^** 

{$3g^© -;VSU t>i^> £*t£g., 
[1**3® 3 ] 1**3® 1 taig©~>-;u^ f>x 9 

aM**TJB«©«BLh*ca» 6 n-Ct»* C £ £#®c£T 

s^NWI*F<Di/-;i/^* f>x v * > yjsg. 
[fi*"I4] if*a2XK3fB*g©v-;us:xb'>x 
g 1 > e^gcc r 4 mrs bx y g=- > 

» 6 tift S* £ MiB*67K?ffii«W#K*i|SW 6 tifcffig 
#« £ f 4 ¥^*^©^-;v^^ f>i?f> i>M 

g. 

[If*® 5 ] ft*® 1 fat£©s— f >x -j 5=- > 
i^SKfeUT, WsB*ft®ffi*^«gS^©^SSSffigP 

j^©^-;^* f>x 9 9->?mw, 
[ff*JI6 ] lff*n l tZWDis-Jm* f>x 

i^««tc*5t>T. bwB';>4W*b, 9Ht*wi«irc 
[ it*® 7 ] tff*3® 1 ia*g© - f>x.^> 

fSSgfcfc^T. Wi2fll 1 ©Elh^&tt. BtflBiSftiU 



(2) ^BfW 7- 1 2 2 5 2 9 

2 

[it*® 8] It*® ifB*J$©^-;i/3Ue>x9?> 
d^arfcijor. iwa*2©ffljt*&{4s tufa-«{*ib 
t BuiB^s*aw**^©jesB*MK:«* *«^-r s c 

tftWNRfS-^^Nttf*?-©^- «x f>x 9 

[0001: 

fflffiSI|5©^.%>Ftfi{Cx » ?>{f*ft 5 f>x 

9^>y^g(cB5-rs. 

[000 2] 

20 b'mmi 0 0, itOtT^S-a'i'AttSJ; 

i"; n>^<$gp^- 102, r;b *lo*v- Fit® 1 

0 3, 7^Sl<Dy-(-lI10 4, CHZUm-t&^i 

mumm 105, *s«fc e> % > 3 >w^jm*s®ih5 1 0 2 a 

[0 00 3] C©<t 5 1&^5K#*^3 0 0 ©WSHS.^* 

iin«^©«^tt«. a 1 0 2 © 

rtglMt®, RU^iLTW^iCiorPB- NB- N + 

30 Sn-S^JSffigBl 0 2AOitt, ^M{±Jttfc«, »DX 
SJIJI, ^^©^#^31. *miffe»ffi©W[S««M 1 

[0 004] Wc. C©«©^MM{^3 0 0B. 1K« 
II • A«SfcWSfffflCW^-«4 .5kV-4.0kA) CCffl 

{f^fi#tt^g*3ti-5^D a D -c4>^©-c, ffi&rMS^c 

[0005] cotc&ic, 0 0 ©m^xim 

KB, #V-F«S10 3, y-h«ffil0 4, 
40 11)11 0 5*X99 : ->yL^^cfc'5^-;VL%J556, if 

ea^tcj: ^xmsiztvk.nmmffi» 1 0 2 a©^.^, 

1 0 B ©^fiEiJtC. CCx i^-CiPX 
Mli^L, HfcQDa©^ l^Sfettiffll^SSic x 9 

[0 00 6] tS*©x 9 ^ > ^(Kg-CB. y n >*W 

in*s®gi5©^(cx9^>y*is-rj»-^, ^®a® (01 
0K^y5*v-Kiii0 3, y-MSio4, a 

fflSKMl 0 5) #X9*>^M35ft&i,>J:5K:'7 9 

50 7C -T^*>%, mt^^^^f-^StT 



3 

mat h , c (D^mm**: x ? ^ > ifm^m l 

rufc. 

[0 007 ] L#>U ±ia<D<fc ; 5(C^IiM?:'7^5'X 

fc„ flu*, r . v sr ^ * saoi^SA&aJc « h y ? n a x * io 

4 ci, f- 7'iiJ*s l,«jc fclsj 
C < Wt8®Src^®®£S#>& 6&t> £ t<> 

[0 00 8] -g-C-C, #B8RS6 2 -2 876 24-^SfR 
tc tt . x -j 9- > KSW 6 ft 7 - ? * A- ^ ±(c* 

5KLfcx?*>^£|g2&iilBf£3ftri>£. 20 
[0 009] */c> #PPS6 2-28 762 5-*ffi$MC 

*tB(cJ:Sgt^, Xf>JBi**-rs«£^«cL.fcx» f ^> 
tt. y ^ £ o r sstfr* & £ > 

[0010] 30 

[mw&m&L£'?frz>&mi ±ta& 

B. ¥*§#3S-?-£x f #ftl*JK:«8IOr x 9 ^ 
*s?T tetiti&tctb, #*x s. ^> ^*T-i#-> >; =1 >^J1 

3ftru*tv cn*^^<tL/-ci";3>^jaffi®gi5 

fc^RWW*. -e-CDttCcM? ft& £ > ^ffirt-COiJt^Mffi 

jft^fifycfT 5 J: *> or ^&i/»ift», ~> y n 

[0 0 1 1 ] ^tc. Moi^>ygfc», 
JRiP*EME 3 6 x ? * > $f «T 5 . 8£S 3 ft 
fc-> y 3 >^^BT^*3ftS##©SftBJi^c 
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*l/*f&£©Kftfc&l>. S6«C, ^->t7h*/M 

r**ft«^ jgB5c«**#^ l. r ^ s©r , 
fXZ)x^>^ihtT#S. C©J:5ic, W^©x 
y*«tctb^fc 6««o x „ * > y^ata . #14 
&ft*l*<-C£fC|!SLr«#$r£)S. 
[0 0 12] L^L, C©^©x 7 f>^gitB* 

^ft^^F©^ilfflMSI3^0 7 ©i 5 K/cftr 1/ 

[0013] **WB<Dgfl«K*. *#*3IH L ©±li4J6ffl 
3&ix „ ^ > ^ 3 ft S C <b *|»± t oo, ^SKBR-T^ 
JHigSS|J©«aiM©**. #t4^b^* D & C i < x 

[0 0 14] 

iR^^SSft. c*i^tti*tof3CC|HlteiItg&'7-i'*;i' 

WIH 7 - * ^©±*tc HK1I*BK:»W 6ft, MIB "7 

- ^ ^{ctSS3 ft /c»MJI*^f«-f-©±MJ12SP 
K y > 3-f±SC<htcj:9 IM^i' 

- 3 ft ja^Mf aniteiEtt^s-ciii^iEtt 3 ftz-cBirtans 
MS¥^#*^-©^S«fflSP^i^ wr x v > i^M^ S 
S*¥:m6jrt>6W*tr£x sr ^>^**f^lSi , mffB 

H«g|g» 3 ftfcfrr§ais«is¥#^*^©^ffi®i^ifii 

MIB^BI¥^<*^©?fjaffiB^l^^rx s, 

3 ftr t » * i * «^H¥^*^±ffi© -> - ;u 

SJlSftM^^WtKT-OifflflHtcttftii tf © % Pi±t S H 
i©ffljh*«i. MSems****^©^^®^^ 
fittr x ^«^4Mf 3 ft r t> a i » 
^ofiaSHtcMtftftftt&o. ^©^Ji&JECcJcor, 

*r&±*&ns2am±¥$it. **ffifofc*>©r-*^„ 

[0015] 

[f^ffl] ±EHWSK:J:fttf. -J-^^^^CCttiKl* 

awtsR^BBts-rs. c©i#. waii¥^{*^©^ 
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5 

v * > #m*mm* zcticj:*) wm&msMx- ? * > 

[0016] i?^>y««t*aB l x»*> 

if nam mzmmtmixm+oft mmmmcm? 

fror*S*t*^i«i3&s6WWl/, *x>^#!ffl(x* 
[0 0 18] C©J:5tC±fa*^<DXb->Xy^>^ 

W±±tf-SCi«^6 0 30 
[0 0 2 0 ] 

[ 0 0 2 1 ] H 1 fctelvc, BK*#H£«Ccii]X"e*a 
oTa$63ftTl>5 0 tfi^v*:? H6<DTffig|5iC{i, a 
[0 022] ;^>>>^7U:^>A 1 4CCBS3ft, 
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^«T~r £ © ^ cfc 5 ft x # - h g *qk •) 
[0023] ft>^H commm^ummmmc 

iifcK, *<DT«8Pfc«FU>^:/l 6 A, 16B 

^susnri^o i 4i,cu$m<Dtc&> 

(Dxt^Xh;^7 t 15rit§ntl^ 0 CCDX + 
V-X 5<D^Cti»«, B3CCmU/cJ:5te, 

Ht££ftarBK^SI*^3 0 ORD??-^*;!/^ 0 
©«««c««TfftciB«3*ir^s 0 cnccfc^r, B 
KB^c?- * l 4 rt{c»^4*Hl*#H«W)iWs^ 

[0 0 2 4 ] 03&C:te^T, 9-^W^10ltt7 

h 3*ifcK«. (mmm^mtm^-) 3 o o k»u x 9 

#Wrsa*¥*l«I*6*ltlt4x y l 2 

a- 1 2 d#Stt&ftTl>4 0 x^>m;H2 

a, 1 2 b^K*43 o owm&comm&Ltic, x*^> 
mjh2 Ci i 2 d«i*f43 o omm<oim± (x 

■^>^VX;H 2 aXlil 2 b &C>tf OT;ft)g6> a fctf 

>«kji- mwm%n 1 0 2 A *##ttT«* 2 o 2 *«« 
*¥:#IpJ2p 6 W*f"f &*fi* J X;l/ 1 3 a , 13bft ^ 
*43 0 0H«©S8K± (x^>^X;H 2 aXBl 

2 bicttLxn&e 2 m~}Mtitci&m) ^m^tixi> 
fur, x^^^Xjh 2 ctfESShfcSfll 
<t#B*^X;Vl 3 a3&iEB3nfcSSH»K»3 o omnk 
B±TCiCM L , x^>^XjH2d *5RB3 tifcjg 
«Bi«*^Xjl/ 1 3 b^gagsn/t^fe|5t*43 0 0JS 

[0 0 2 5 ] x^y^XJH 2 aKStbrft 

ft&wcom&^ttazmtsXfr i 3 d^^-n^nieg 

3*1, I*f43 0 0O±MJ&^r*B**»Ul"C#4J:9 

[0 0 2 6 ] ii©x^>^yXjH 2a-12d5 
[>I*yX;H3a-13d^ inc^U^X8, 

[0 0 2 7 ] IS)f43 0 Q<D^^im$tlZWk2 0 2 
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■*«KBHrr*<Dtt. IS*43 0 Oi$y->7*)l>¥l 0 

[0 0 2 8 3 R*K:L"C, «rE0*>XJl/fr&»tttS*l 
£x^>^2 0 1 % «7X2 0 2k, WKttCD? *ffc 

ffl^^ 18~1, 18-2, Xtt*W<ffi*«£f 1 9 - 

[0 0 2 9 ] ScfiCKftS 0 0 ZW1£LX 5^-^ 4»Jft 
SCOUT, 0 1 £ffll,>TtftWT& 0 0 0CD^a§P 

4!?fft5i/-;l/V>^2 0 (*3B»WCti, iWKtt© 10 

fi, S6fc*/-Jl,*jl^2 l«*^ + :7 h 2 2 OOjg^ 
Sntl^e F2 2BF^P^^>^2 3te 

i^ti/tift^ry>^2 4tcj:oriiepjtg(c^ 

f7F22 Mifi^T V >^2 4 ^rMII^O)^ft#H 

[0 0 3 0 ] Sf>&crtffl5^»3r^>^2 3 6*. 
>^2 6ftffiijRlB&C^&£X^>( K-<T ! ;>y2 7 20 

b 2 2 teJWB^ y>^28 ©***C J: r>T±T*c^»nJ 
T*["l5C»ttS^fci»6cB843 0 

T«j*^ -f FpISg%3^F^©fjf^cc<J:0 , f#&3 o o 
fc^-Jl/ y >y 2 0 £«?JE • St$ffcrat^^3 

#1 0±cd|*W3 0 0©sa»*J¥IEbn^^-;Uy 30 
>^2 O^m^EHS^-Sen, 3 jMvfl,#2 
licp^V^^ b2 2*>«@9HIK3ii6tl5c WflUB 

[0 03 1 ]*fc. F^SP^»>^>^2 3<D±SBCC«N 2 
^3 4^H$n, + 7 b2 2<Dtpg.B£ft 

y2 0^ows«A , rsc:i*i»i»-cto») % f*f43 0 0 
[0032] frfc, sutwrsJB L/tffff^ »; > #2 8 

CDX bO-^Ht*2 Ommffi-C&O, fBi*3&S^-^* 
0fr6<Dtt*43 0 0<D#R£rtT 5Ci*iH»r* 
Sfctf), ^8P>^^>^2 6JC«^^>T F*l*2 9*5— 

W-Fn^F30t^fSni:i^ o fit, A^F 
a-*t"j >^3 l sfpft^^ct^^t, 

B2fc^L7da«^Jbff3tt*C£teJ:g, BB43 50 
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0 0<DSf»i^B5Cft-5 o 

[0 0 3 3 ] £tc, BfJ&DX Pi&g&s f->\> ') 

r*so, ^y>^20, wsp^^^> ^23*5*0* 

£fS|3^>>>^2 6£±S3#Ti#f43 0 0^:9-^* 
07&>6aXDHiTt#, ffiii«^«TbXt«43 0 

*?etiatf«3 2 3WKti«w6nt:^s 0 cos/ens 

*©*:*8BK:ra:H4 «fc 5 5CQflgi$3 2 A#ffl£jffi3 

mtctii,tcmmm*mm3 2 A-csws**ctto 

[0 0 3 4] .bjfiUfciSCC, *jB»«"C»x ? * 

foj » x « a ^ ^ e x. -y * > y sr % ® a r s <b 

[0 0 3 5 ] i^>^t-F 
[0 0 3 6] *ft:*:||JfiW^«. x sr ^>^M2 0 1 ^ 

as4©n eisffiap i o 2 Accwffisnytf*, t*F43 o o 
oiniiK^aos^rji^^tisn-r, 9bmmm»i 

0 2 A^— (DSSn^cfc^CC, x^>^X;H2 
c, 1 2 d^lBK^nrLi-So "T&fo^, 

2bfc»L/r0 l Ofta*tt'rsaiJ:K:RCt6h, 

HKLt:^*B»43 o OizMLm&Mic'mii&Z*??' 

^t^ix^y^yXJH 2 a-1 2 dBK»3 0 

[0 0 3 7 ] *JlifeW<DJS^, tt#©ffiMftS ( j^S* 
Bffl 0 2 A) £W*f SSSI43 0 0 5r>'-;UU>^2 0 

H7©J:5«Cjaffl»©^ja«H»l 0 2 A©x?>? 
Wl0 2B©J:^^/cnri^v (M**il?tL3! 
5) o Cti», x^>^2 0 1 *Ji«P4©SsMftKi 

ysii^ft***?^ os^<!:s;M3oo ©^©mm# 

fire * 4 »«S t LtLSvil^ a*fiWc^lt i 

mmmm 1 o 2 a©x ^ 1 0 2 c © j: ^ ic$m& 
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[0 0 3 8] *rS7K^ X;M 3 a , 13b ?fjg 

SfflSB 1 0 2 A *CiB*i/cx 9 > ^* 2 0 1 *9fcf};fro 

a. 13bix^>^VX;H2a-12di« 10 

£ <£ ^ > * fc«5&c8fe» - »±-r J: 5 cc % 
tne e x corns t raaecnn wccre s n £ . 
[o o 3 9 ] ^vf-yi/mmpic, x. 

[0040] ccd j: 5 *smwcB, j*h 

/X;H2c tfSffiK 3 ti^SSK i*B* -/ X;H 3 a tfK 30 

§2 300 «*»_tc5si6 <sejS b ) 3 

tt\ ifcx?^yXjH 2 d#KM3hfcJ£«<b« 

x^ i 3 b *sK«s*ifcsa«fcw»3 o o»*bp_l 

(3C,£b' ) 3ttTl>£ 0 36K, 3&Sb£3£j£ 
b ' rcRft 3 0 0 ©itaJiOJfcHflittBw: < & J: 5 (cR5E 

snr^s. fut, ^b, b' jS6c*ffisns<t5x 

^>^X;H2c, 1 2dRD*B7K> f X;l/l 3a, 
2 d (DWtPgB, x v * > yjR WSJftffiBB 1 0 2 A 

[0 04 1] ^ 3ffi7K^X;l/ 1 3 c, 1 3 dtt, 

tm 2 tH L tc£ 5 fc^-rt' > ^ 2 0 &±MLtc t 
*cc, K*43 0 o©±ffi*#B*2 0 2-cgtj*r4c:«fc* 

[0 04 2] CCT\ 7-^*JU#l OCQffJBfllJfiiCO 
;l/^10O^ffiia, H6«H5(DA-A*lCCiQofc»rffi 50 
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ETC*4„ MUSCAT £5 te, * 

CD±M**tCi*l43 0 0*-fe»; Yrhfc^>(DmU \ 0 A 

CD* 1 0 B i|5j^R«©« 1 OC^MSn, 
«i ob©JSSB«i*#43 o o^jgiS&cjSLT^s,, * 
bX. + 7 b 6 J:Vtm$titcmt2 0 2«, 7 

0 0**^1 0D4Iot»l 0B, 10 

Crtficfttiii*, Mte^«Nftffl3ft5*5lctt^Ti> 
^ 0 to, 1 0 E«9-^^;l/^l 0*#X8^BX0W 

[0 04 3] ^C, 4^B»«<0ffffl*x ? ?>>fWm 

i. tmt? F- ; l@WE#jh*(D7-^*;i/^l 0Ccf£f4 
3 0 0*-fe^t5 B C<DH#. >--;l/ U> ^2 0SB2 

S3 2«?[oiA^«^r*>^ 0 

[0 04 4] II. fflx**>yjBffl; 
<D. F p-*i/y>*3 1 £ftWr3-t*, vm^W 
>^2 6 t*tCF^3B^\^^>^2 3*T(*Sl*a. -ecD 
it, ^-;WU>^2 0iB»43 0 0ftffl < b©BIBI^9f 
;£S Gft3-1 Onm) <fc&4*TTI*3ii-£ a 

[0 04 5 ]©. &&C»J±^y>#2 8£f»3ii\ ^> 
-;l/V>^2 0*K»3 0 0lI^Sf?it, HKffE 

3P1 0 2 ACD^^RtflLifeWSttt-So COt^onS. 
t}lX2 — 5 Kq/cm 2 fi-C£>& 0 

[0 04 6 ]®. #tc*-£ 1 SJffiKrTiiWH-S 0 0 
C(Di#, SCf43 0 0 <b->-;l/U>^2 0 

2 o hmm^mm^mm'^. tt**3«ii«r«, 

3 0 0O?fS£tf>8 0iUt9 0 rpm (JliIJ^?2 3m/m 
in) TlEl$53i±fc 0 CCDteffl{CteWS35^|pl«aRtt*fi 
3£U ^SIS 1 0 2 A^«&3 tifci ? ? > y« 
2 0 l&m&jj-CMVffittZtiT, Lfrfci^tCl&ftS 

[0 047 ]$fc, IS*43 0 0 ®Sl^£|SI5fc*fiB# 
18-18:E> , 18-2W^ x^>^X;H2 
a-12 d^6x^>^l2 0 l«rl*f43 0 0 cD?fJS 
ffiffiSB 1 0 2 A tcigS^ 3 if, m SCDX sr ^ > ^«m*ff 
^ 0 «ffl^lHttxy^>y»K:s^rHse3*i*«s, 

WJB 6 0 # £ U ^i^ffiffiSP 1 0 2 A CDfiHX 
^ 10-20 ALm£x^ 

[0 04 8 ] 3 6tCC©l^, mn#l 7*H§*. V-V 
*)l>#\ 0(D+*a:1 0Dt/M/tW»3 0 0(Z)^gp^ 

aOx^^^yiRjhfSiLOCi) . *& % WS3 
0 0OJSSB^ffl^Jt*%«^T4C£iCi;oT:, 3 
0 0OiSffi*j3t^4 o 

[0 0 4 9 ] SEfcEWic, *^t7F2 20tf3®T:§ 
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■frbXis-JlV >^2 Q<D*s-)l>fttCN l *fX3 4 

»t^o cnscJ^r, ^-;i/rtccx?*>yjft#A*) 
ft*<D*l»±Lri>4. 

[0 0 5 0 ] III .f±±tf x a> f>»l ; ftiitf x 9 * 
> £ iiao^fjf ^®SP 1 0 2 A CDjJOXSlCD 
?f-jgfflffiSI5 1 0 2 AO«B**ffltt«3B«:tt± 
t«^tw 0 c warn 8 - i*BS& 

r t 1 8 - 2(DW^tX7^>^X;b 1 2 cS^ 

1 2 d#»&x**>y«2 0 l3Wi«aiSh4. %Ktt& 

ttim— lsHteie»9 0 rpmr 1 5#R8x ^>^Ufc 0 
[0 0 5 1 ] IV. *x>*jjM; WBm 8-2*Ht; 

#1 9- 1 £ra^Tj**2 0 2**HJ3tfS. com. 

ttJlpEE •Sfo/d *©ttttr * 0 . 

7-**;P#l 0TW3^6C!m*2 0 2 S 

ftri>3 0 

[0 0 5 2 ] COH$cD6eisHsng»fcfflx y*>#* f±± 

#r££#S (*ISSi«tt6 0«?) , COjjffllgTO, 

#«7K2 0 2©^x>^f¥«3&q^JtBitt9, J(SSW«CL 
[0 0 5 3 ] V. XtT>*»«ffl;»E^i;>y2 8* 

r. ^-;i/»;>^2 o*±ss-e^-^cDffE- a»* 
ABSft-r*., 5/wi/»;>^2 0 3&J^cc±wLfc6, are 

fc. tttt 3 0 0 ©aiffi^JB©«*©W^ 1 9 - 2 * 
ffll^«*yX;H3c s 1 3 d^6*>*B*%«ajL/ 
(*x>*©«;^«Sm 9 - 1 
K) , SB* 3 0 0 cD*M&^HSffiSP 1 0 2 AKAfi 
©*«*2 0 2*ftffi3tt, SCS3 0 0©E«E**T*:/ 
cnocJ:»)^3 0 0©lSnai5fe*«)B5l43 0 0 
©£*BS4Wiffl«r^fcffi*-r4 (*IBt«r tt 

2 0 0 0 rpm©4 5«?ff«a) . tt*J. HKKRCXftffl 

C o o 5 4 ] vi. x tr>R*, ; 
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(57)Abstract: 

PURPOSE: To allow etching only the outer peripheral end face part 
of a semiconductor element while preventing the sagging thereat at 
the time of etching. 

CONSTITUTION: When a sample (semiconductor element) 300 
mounted on a work holder 10 is sealed, at the peripheral part 
thereof, by means of a seal ring 20 and a motor 1 is driven, the work 
holder 10, the sample 300 and the seal ring 20 rotate integrally. 
Etching liquid is ejected horizontally through etching nozzles 12a- 
12d toward the outer peripheral end face of the rotating sample 300 
and pure water is ejected horizontally through pure water nozzles 
13a, 13b toward the outer peripheral end face of the sample 300 
upon finish of etching for the purpose of quenching and cleaning. 
Furthermore, a mechanism is provided for feeding N2 gas into 
sheets at the time of etching or feeding pure water to the bottom 
face of the sample 300 in order to protect the upper and lower 
surfaces of the sample 300 against etching. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A processed disk-like semiconductor device is laid in a top-face center section. A work holder pivotable 
to the circumference of a medial axis. It is prepared in the rotation driving means which carries out the rotation 
drive of this work holder, and the upper part of said work holder pivotable. The seal means which carries out the 
seal of the processed semiconductor device top face by making the top-face periphery of the processed 
semiconductor device laid in said work holder press a ring member, An etching-reagent injection means to inject an 
etching reagent from a horizontal direction mostly towards the periphery edge surface part of said processed 
semiconductor device by which the seal of the top face was carried out with a migration means to move this seal 
means in the vertical direction, and said seal means, and the rotation drive was carried out by said rotation driving 
means, A pure-water injection means to spout pure water horizontally mostly towards the periphery edge surface 
part of said processed semiconductor device by which the seal of the top face was carried out with said seal means, 
and the rotation drive was carried out by said rotation driving means, When the etching reagent is injected towards 
the periphery edge surface part of said processed semiconductor device, a fluid is supplied in the seal on the top 
face of a processed semiconductor device. By the supply pressure The 1st inhibition means which prevents that an 
etching reagent flows into the top-face side of a processed semiconductor device, When the etching reagent is 
injected towards the periphery edge surface part of said processed semiconductor device, a fluid is supplied to the 
pars-basilaris-ossis-occipitalis front face of a processed semiconductor device. By the supply pressure The seal 
type spin etching system possessing the 2nd inhibition means which prevents that an etching reagent flows into the 
base side of a processed semiconductor device of a semiconductor device. 

[Claim 2] It is the seal type spin etching system of the semiconductor device characterized by establishing said 
etching-reagent injection means on the tangent of a processed semiconductor device periphery the production top 
of the diameter direction of said processed semiconductor device in a seal type spin etching system according to 
claim 1. 

[Claim 3] It is the seal type spin etching system of the semiconductor device characterized by establishing said 
pure-water liquid injection means on the tangent of said processed semiconductor device periphery in a seal type 
spin etching system according to claim 1. 

[Claim 4] The tangent with which said etching-reagent injection means was established in the seal type spin etching 
system according to claim 2 or 3, and the tangent with which said pure-water liquid injection means was established 
are the seal type spin etching system of the semiconductor device characterized by crossing in said processed 
semiconductor device periphery section. 

[Claim 5] It is the seal type spin etching system of the semiconductor device characterized by forming the periphery 
edge surface part of said processed semiconductor device in the shape of a bevel in a seal type spin etching system 
according to claim 1. 

[Claim 6] It is the seal type spin etching system of the semiconductor device characterized by said ring member 
consisting of the elastic body acid-proof quality of the materials in a seal type spin etching system according to 
claim 1. 

[Claim 7] It is the seal type spin etching system of the semiconductor device characterized by said 1st inhibition 
means supplying N2 gas in said seal as said fluid in a seal type spin etching system according to claim 1. 
[Claim 8] It is the seal type spin etching system of the semiconductor device characterized by said 2nd inhibition 
means supplying pure water to the pars-basilaris-ossis-occipitalis front face of said processed semiconductor 
device as said fluid in a seal type spin etching system according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the seal type spin etching system which etches only for a silicon 
material periphery edge surface part, starting the etching system of a semiconductor device, carrying out the seal of 
the non-processing field of a disk-like semiconductor device (gate turn-off thyristor = GTO thyristor), and rotating a 
semiconductor device. 
[0002] 

[Description of the Prior Art] A disk-like GTO thyristor semiconductor device For example, as shown in drawing 9 
and drawing 10 As the anode electrode 100 which consists mainly of the disk of the tungsten quality of the material 
or the molybdenum quality of the material, and the Lord Joint material [ which consists of the aluminum quality of 
the material ] 101, silicon material body part [ which was formed in PN structure by diffusion ] 102, cathode 
electrode [ of the aluminum film ] 103, gate electrode [ of the aluminum film ] 104, surface protective layer [ that 
protects this ] 105, and silicon material periphery edge surface part 102A the interface protective layer 106 to cover 
— it is constituted more. 

[0003] Electrical properties, such as withstand voltage of such a semiconductor device 300 and the leakage current, 
are greatly influenced by the thickness of the internal structure of the silicon material body part 102 and the 
configuration of periphery edge surface part 102A formed for the purpose which lengthens the creeping distance of 
a PB-NB-N+ layer and eases electric-field concentration mainly with a grinder, a surface finish condition, 
processing distorted layer thickness, the adhesion situation of an impurity, and the interface protective layer 106 for 
electric insulation, the degree of adhesion, etc. 

[0004] Since this kind of especially semiconductor device 300 is a product with which it is used for the high voltage 
and high current control (for example, 4.5kV - 4.0kA), and the high-reliability property which performance 
degradation does not generate over a long period of time in addition is demanded, it needs to be manufactured by 
very strict precision and processing state. 

[0005] For this reason, carrying out a seal to the production process of a semiconductor device 300 so that the 
cathode electrode 103, the gate electrode 104, and the surface protective layer 105 may not be etched, only in 
periphery edge surface part 102A formed by the grinder etc., processing distortion is removed by etching to 
homogeneity before formation of the interface protective layer 106, and the process which carries out etching 
processing is included in the still more uneven flat finished surface condition which is not. 

[0006] In the conventional etching system, when etching only into a silicon material periphery edge surface part, it 
was common to have covered with a wax agent, tape adhesion, etc. so that etching processing of the non- 
processing field (the cathode electrode 103 in drawing 10 , the gate electrode 104, surface protective layer 105) 
may not be carried out. That is, after covering the semiconductor device with a wax agent or tape adhesion, making 
it completely immersed in the etching tub the etching reagent was [ tub ] full of this semiconductor device and 
performing predetermined time etching processing, the rinse tank or the stream washed and, finally removal or tape 
** of the wax agent of a non-processing field was processing **. 

[0007] However, when the non-processing field was covered with the wax agent or the tape as mentioned above, 
there was a problem of the activity which removes the covered wax agent or removes a tape having been added, 
and reducing productivity after the completion of etching processing. In addition, in order to add processing in which 
using organic solvents, such as trichloroethane, for removal processing of a wax agent and tape ** must carry out, 
and a non-processing field must similarly be behind wiped by the organic solvent, there was also a problem that the 
property of a semiconductor device will deteriorate in the residue of a minute amount organic solvent. 
[0008] So, a semiconductor device is laid on the work holder prepared in the etching tub, and the etching system 
which was made to perform sequential etching and washing processing while pouring in an etching reagent into an 
etching tub and rotating the semiconductor device after pressing and carrying out the seal of the non-processing 
field is proposed by JP,62-287624,A. 

[0009] Moreover, it etches into JP,62-287625,A by blowing off an etching reagent on the whole silicon front face, 
rotating a semiconductor device, and the etching system which was made to carry out washing by pure-water jet 
and spin dehydration is proposed after that. In addition, in this etching system, it has composition which supplies 
pure water from the hollow shaft lower part of a spin rolling mechanism so that the tungsten quality-o^the-material 
disk which is the base material joined to the silicon material body part may not be etched. 
[0010] 
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[Problem(s) to be Solved by the Invention] However, by the former etching system, a tungsten quality-of-the- 
material disk will also be etched besides the silicon periphery edge surface part which should etch a semiconductor 
device essentially since it is immersed in an etching tub and etching is performed, and there is a fault this carries 
out [ a fault ] the reattachment to a silicon periphery edge surface part as an impurity among the conventional 
techniques indicated by the above-mentioned official report. In washing processing within the tank tub given after 
that, the impurity adhering to a silicon periphery edge surface part is unremovable perfect, and causes property 
degradation. Moreover, in this etching system, in order to perform desiccation processing after washing 
continuously, the waterdrop attached to the silicon periphery edge surface part tended to become a stain, and has 
produced property degradation also from this point. And the result of the fall of a yield is brought about by such 
property degradation. 

[001 1] Next, at the latter etching system, in order to etch rotating a semiconductor device, the removed silicon 
impurity is poured below and there is no fear of the reattachment. Moreover, since the etching reagent which had 
adhered since pure water was injected after etching is removed and spin dehydration by high-speed rotation is 
moreover performed continuously after that, there is also no fear of stain generating by moisture. Furthermore, 
since pure water is supplied to the semiconductor device base through a hollow shaft, etching prevention of a 
tungsten can also be performed. Thus, if compared with the former etching system, the latter etching system is 
effective about preventing property degradation. 

[0012] However, in the etching system of this latter, it has the greatest fault that the seal of the non-processing 
field on the top face of a semiconductor device is not made. For this reason, it is required to cover a non- 
processing field with a wax agent or a tape. Moreover, in this etching system, since an etching reagent is injected 
from the slanting upper part, the fault of becoming bored like drawing 7 also has the periphery edge surface part of a 
semiconductor device. 

[0013] The purpose of this invention is offering the seal type spin etching system of a semiconductor device which 
can prevent being able to carry out etching processing only of the processing side of the periphery edge surface 
part of a semiconductor device, without producing property degradation, and a periphery edge surface part flagging 
moreover, preventing that the top face and base of a semiconductor device are etched. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as for this invention, a processed 
disk-like semiconductor device is laid in a top-face center section. A work holder pivotable to the circumference of 
a medial axis, It is prepared in the rotation driving means which carries out the rotation drive of this work holder, and 
the upper part of said work holder pivotable. The seal means which carries out the seal of the processed 
semiconductor device top face by making the top-face periphery of the processed semiconductor device laid in said 
work holder press a ring member, An etching-reagent injection means to inject an etching reagent from a horizontal 
direction mostly towards the periphery edge surface part of said processed semiconductor device by which the seal 
of the top face was carried out with a migration means to move this seal means in the vertical direction, and said 
seal means, and the rotation drive was carried out by said rotation driving means, A pure-water injection means to 
spout pure water horizontally mostly towards the periphery edge surface part of said processed semiconductor 
device by which the seal of the top face was carried out with said seal means, and the rotation drive was carried out 
by said rotation driving means, When the etching reagent is injected towards the periphery edge surface part of said 
processed semiconductor device, a fluid is supplied in the seal on the top face of a processed semiconductor 
device. By the supply pressure The 1st inhibition means which prevents that an etching reagent flows into the top- 
face side of a processed semiconductor device, When the etching reagent is injected towards the periphery edge 
surface part of said processed semiconductor device, a fluid is supplied to the pars-basilaris-ossis-occipitalis front 
face of a processed semiconductor device, and the 2nd inhibition means which prevents that an etching reagent 
flows into the base side of a processed semiconductor device by the supply pressure is provided. 
[0015] 

[Function] If according to the above-mentioned configuration a processed semiconductor device is laid on a work 
holder, the ring member of a seal means is pressed against the top-face periphery of a processed semiconductor 
device and a rotation driving means is driven, a processed semiconductor device will be rotated with a work holder 
and a ring member. At this time, the periphery edge surface part of a processed semiconductor device is exposed, 
and etching processing of the periphery edge surface part is carried out by injecting an etching reagent from an 
etching-reagent injection means. If the fluid (for example, N2 gas) is supplied in the seal on the top face of a 
processed semiconductor device in case etching processing is carried out, it can prevent being able to prevent that 
an etching reagent flows in in a seal, and a processed semiconductor device top face (non-processing field) being 
etched by the supply pressure. Moreover, if the fluid (for example, pure water) is supplied to the pars-basilaris- 
ossis-occipitalis front face of a processed semiconductor device, it can also be prevented being able to prevent 
that an etching reagent flows in and a tungsten's being etched into a base side by the supply pressure. 
[0016] Moreover, since he is trying to inject an etching reagent from a horizontal direction toward the periphery 
edge surface part of a processed semiconductor device in case an etching- re agent injection means carries out 
etching processing, a periphery edge surface part flags and it can prevent generating. 

[0017] and injection termination of an etching reagent, simultaneously a pure-water injection means inject pure 
water from a horizontal direction toward the periphery edge surface part of a processed semiconductor device, 
quenching processing (processing which stops an etching reaction for a short time), and washing are performed, and 
after washing dries promptly. Generating of a stain can be prevented by drying promptly after washing. 
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[0018] Thus, since the spin etching system of the above-mentioned configuration can perform continuously etching 
processing, quenching processing, washing processing, and desiccation processing within the same equipment, it can 
aim at improvement in working capacity. 

[0019] Moreover, an etching reagent and pure water will always be discharged by the one direction to bottom **, 
with the impurity generated at the time of etching, an etching reagent, pure water, etc., without polluting a 
processed semiconductor device, they are high clarification without the impurity adhesion only by the silicon 
periphery edge surface part, and a flat condition can be made to them. [ finishing / an operation ] 
[0020] 

[Example] Hereafter, the example of this invention is explained according to a drawing. Drawing 1 and drawing 2 are 
the whole seal type spin etching system block diagrams of this explanation, drawing 1 shows the situation at the 
time of etching processing, and drawing 2 shows the situation at the time of the sample exchange after processing. 
Drawing 3 is the view Fig. which saw the inside of the chamber at the time of sample exchange from the upper part. 
[0021] In drawing 1 , the timing pulley 2 is attached in the motor 1 which can carry out adjustable [ of the engine 
speed ] to arbitration (servo), the timing pulley 3 is attached in a hollow shaft 6, respectively, and the timing pulleys 
2 and 3 are connected by the timing belt 4. The joint of the rotation union joint 5 is carried out to the lower limit 
section of a hollow shaft 6. The hollow shaft 6 is supported pivotable with the housing 7 which contained bearing 
(illustration abbreviation). 

[0022] Housing 7 is fixed to a chamber 14 and the boss 8 for attaching the work holder 10 which prepared the hole 
in the center is formed in the upper part of a hollow shaft 6. The skirt board 9 of a configuration which promotes 
that prevent that the processing liquid mentioned later invades in housing 7, and processing liquid flows down below 
smoothly is attached in a boss's 8 perimeter of the lower part, and the rubber seal 1 1 for processing liquid invasion 
prevention is similarly attached in it. 

[0023] While the pars basilaris ossis occipitalis of a chamber 14 is formed in a loose inclination configuration and 
being able to discharge processing liquid easily, Drainpipes 16A and 16B are installed in the lower limit section. 
Moreover, the exhaust pipe 15 for exhaust air is installed in the chamber 14. The medial axis of this exhaust pipe 15 
is arranged almost in parallel with the tangent of the sample 300 rotated in a hand of cut a, and a work holder 10, as 
shown in drawing 3 . By this, the wind of the processing liquid ambient atmosphere generated in a chamber 14 at the 
time of rotation is discharged smoothly, it is lost that a processing liquid ambient atmosphere stagnates in a 
chamber 14, and defecation of the ambient atmosphere in a chamber 14 can be attained. 

[0024] In drawing 3 , the etching nozzles 12a-12d which spout an etching reagent 201 from a horizontal direction 
mostly aiming at silicon quality-of-the-material periphery edge surface part 102A are formed to the sample 
(processed semiconductor device) 300 set on the work holder 10. The etching nozzles 12a and 12b are arranged on 
the production of the diameter of a sample 300, and the etching nozzles 12c and 1 2d are arranged, respectively on 
the tangent of sample 300 periphery (location from which only the include angle theta 1 was separated to etching 
nozzle 12a or 12b). The pure-water nozzles 13a and 13b which similarly inject pure water 202 from a horizontal 
direction mostly aiming at silicon quality-o1H:he-material periphery edge surface part 102A are arranged on the 
tangent of sample 300 periphery (location from which only the include angle theta 2 was separated to etching nozzle 
12a or 12b). And the tangent with which etching nozzle 12c has been arranged, and the tangent with which pure- 
water nozzle 13a has been arranged cross on the 300 round edge of samples, and the tangent with which etching 
nozzle 12d has been arranged, and the tangent with which pure-water nozzle 13b has been arranged also cross on 
the 300 round edge of samples. 

[0025] Moreover, pure-water nozzle 13d is arranged in the slanting upper part of the location from which pure-water 
nozzle 13c separated only the include angle theta 4 to etching nozzle 12b in the slanting upper part of the location 
from which only the include angle theta 3 was separated to etching nozzle 12a t respectively, and top-face cliff 
****** of a sample 300 can be spouted now. 

[0026] Each processing liquid contact- carrying member of above-mentioned etching nozzles 12a-12d and pure- 
water nozzles 13a-13d, the boss 8 and skirt board 9 which were shown in drawing 1 , and a work holder 10, a 
chamber 14, an exhaust pipe 15, and drainpipe 16 grade is formed by acid-proof vinyl chloride, polypropylene resin, 
resin, etc. fluoride. 

[0027] although the pure water 202 supplied to the pars basilaris ossis occipitalis of a sample 300 is not shown by a 
diagram — beforehand — pressure regulation — it is adjusted to a proper pressure and a proper flow rate by an 
appliance and the flowmeter, and a work holder 10 is supplied the back via a solenoid valve 17, the rotation union 
joint 5, and a hollow shaft 6. Thus, pure water 202 is adjusted to proper pressure and flow rate for making it a 
sample 300 not jump out from a work holder 10. 

[0028] Similarly, the etching reagent 201 and pure water 202 which blow off from each aforementioned nozzle are 
also supplied via the solenoid valve 18-1 for etching reagents of the quality of the material, 18-2 or the solenoid 
valve 19-1 for pure water, and 19-2 with the acid-proof flow meter made of resin fluoride (illustration abbreviation). 
[0029] Next, the structure which presses and carries out the seal of the sample 300 is explained using drawing 1 . 
The seal ring 20 (in this example, the acid-proof fluororubber quality of the material is adopted) which presses the 
periphery of a sample 300 inserts in and is full in the seal holder 21, and the seal holder 21 is further combined with 
the hollow shaft 22. The hollow shaft 22 is supported pivotable by the rotation bearing 24 included in the internal 
housing 23. In addition, in the internal housing 23, in a hollow shaft 22 and the rotation bearing 24, it is the purpose 
which prevents corrosion from the corrosion ambient atmosphere (corrosion according [ the case of an example ] to 
an acid) of processing liquid, and oil seal 25 is incorporated. 
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[0030] Furthermore, it is supported possible [ a vertical- movement slide ] by the slide bearing 27 with which the 
internal housing 23 is inserted in the external housing 26 inside, and it is crowded, and the upper part is connected 
with the press cylinder 28. And a hollow shaft 22 will press a sample 300, when it is movable and is made to move 
downward up and down with the thrust of the press cylinder 28. A sample 300 can be made to rotate a sample 300 
by merge of such a pivotable support method and the support method in which a vertical-movement slide is 
possible, also where a seal ring 20 is pressed and stuck. That is, when the rotation drive of the work holder 10 is 
carried out by the motor 1, the seal ring 20 which is pressing the periphery of the sample 300 on a work holder 10 is 
made to carry out train-of-attendants rotation, and the seal holder 21 and a hollow shaft 22 are also made to carry 
out train-of-attendants rotation further. Although mentioned later for details, seal type etching will be attained by 
this. 

[0031] Moreover, N2 gas 34 is sent into the upper part of the internal housing 23, and it is supplied inside the seal 
ring 20 through the centrum of a hollow shaft 22. By this, an etching reagent and this corrosion ambient atmosphere 
have prevented the thing to a seal ring 20 to do for internal invasion, and are raising the seal effectiveness to 
sample 300 front face to the duplex. 

[0032] In addition, the stroke of the press cylinder 28 adopted in the example is a maximum of about 20mm, since it 
is difficult for an operator to detach and attach the sample 300 from a work holder 10, the slide bearing 29 is 
attached in the external housing 26 in one, and this slide bearing 29 is supported with the slide support rod 30. And 
a seal ring 20, the internal housing 23, and the external housing 26 move up and down in one by operating the large 
stroke cylinder 31. After predetermined etching processing termination, attachment and detachment of a sample 300 
become easy by making it go up to the location shown in drawing 2 . 

[0033] Moreover, processing liquid (the case of an example waterdrop) has adhered to the seal ring 20 after 
predetermined etching processing, and when raising a seal ring 20, the internal housing 23, and the external housing 
26 and taking out a sample 300 from a work holder 10, processing liquid may fall and it may adhere to the front face 
of a sample 300. then — this example — liquid — the who backing plate 32 is attached, this liquid — the who 
backing plate 32 moves forward and retreats by actuation of a cylinder 33, and as shown in that center section at 
drawing 4 , crevice 32A is formed and it has the structure of receiving the processing liquid which acted as whom 
[ liquid ] by crevice 32A. In addition, the dimensions a and b of crevice 32A are formed more greatly than the outer 
diameter d of the external housing 26. 

[0034] As mentioned above, in this example, the description is in the method of arrangement of an etching-reagent 
jet nozzle. That is, although the etching-reagent jet nozzle had become the configuration which spouts an etching 
reagent towards a sample periphery edge surface part and the whole from the slanting upper part in the 
conventional etching processor, this nozzle has composition which spouts an etching reagent horizontally mostly 
only towards a sample periphery edge surface part in the etching processor of this example. 

[0035] Moreover, in this example, in order to attain making etching speed quick (processing in which etching deletion 
of the sample with a powerful thick processing strain layer will be carried out at once if it puts in another way), the 
description is that it has increased the etching nozzle. 

[0036] Moreover, in this example, after an etching reagent 201 blows off to periphery edge surface part 102A of a 
sample, the etching nozzles 12c and 12d are arranged so that it may not be shaken off with the centrifugal force of 
the hand of cut a of a sample 300 but homogeneity may get [ periphery edge surface part 102A ] wet. That is, the 
etching nozzles 12c and 12d are installed so that it may be prepared on the tangent which makes the include angle 
of theta 1 to etching nozzle 12a or 12b and an etching reagent may be injected from the backside to a contact 
surface to the revolving sample 300. Moreover, if it sees within a vertical plane, the etching nozzles 12a-12d are 
arranged almost horizontally to the sample 300. 

[0037] In the case of this example, the press and seal of the sample 300 which has whenever [ peculiar edge face 
angle ] (periphery edge surface part 102A) are carried out with a seal ring 20, and since etching processing is 
carried out, if jet processing of the etching reagent is carried out from the slanting upper part like the conventional 
technique, the edge section of periphery edge surface part 102A after processing will flag like 102B like drawing 7 (it 
will be roundish). This is for not acting effectively, although etching reagents 201 are whenever [ edge face angle / 
of a sample ], and this direction therefore. If the edge section is roundish, it will become the fatal fault that the 
withstand voltage which is the maximum electrical property of a sample 300 will deteriorate. On the other hand, in 
this example, since the etching reagent 201 is injected from a horizontal direction as shown in drawing 8 , the edge 
section of periphery edge surface part 102A can be processed linearly sharp like 102C. In addition, said include angle 
theta 1 is experimentally set up according to the viscosity of an etching reagent, and wettability. 
[0038] On the other hand, in order to eliminate powerfully and certainly the etching reagent 201 which was damp in 
periphery edge surface part 102A, the pure-water nozzles 13a and 13b are installed so that it may be prepared on 
the tangent which makes the include angle of theta 2 to etching nozzle 12a or 12b and pure water may be injected 
from a before side to a contact surface to the revolving sample 300. These pure-water nozzles 13a and 13b as well 
as the etching nozzles 12a~12d are arranged horizontally. It is experimentally set up like the case of the above theta 
1 so that the pure water 202 with which said include angle theta 2 also blew off may exfoliate the etching reagent 
which has leaked to periphery edge surface part 102A, and so that it may wash and remove certainly. 
[0039] When an etching reagent will be exhausted by the time the specifying point of periphery edge surface part 
102A which blew off rotates an etching reagent and then it receives etching-reagent jet during etching processing, 
and said specifying point touches air, there is a possibility of producing etching unevenness in the part. For this 
reason, the periphery edge surface part must always be covered with the etching reagent during etching processing. 
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moreover, the etching reagent with which the spouting point of pure water has adhered to the front face of 
periphery edge surface part 102A at the time of quenching (it is short-time stop ****** about etching reaction) 
processing — a short time — and the point as the injecting point of an etching reagent that it is almost the same in 
order to remove certainly — or it is desirable although it is set a little as the point of the downstream. 
[0040] In order to shorten the period of the etching-reagent jet to periphery edge surface part 102A and to ensure 
quenching processing by this example from such a viewpoint The tangent with which the tangent with which etching 
nozzle 12c has been arranged, and the tangent with which pure-water nozzle 13a has been arranged were made to 
cross on the 300 round edge of samples (intersection b), and etching nozzle 12d has been arranged, and the tangent 
with which pure-water nozzle 13b has been arranged are also made to cross on the 300 round edge of samples 
(intersection b'). Furthermore, Intersection b and intersection b' are set up so that it may come to the opposite 
location on the diameter of a sample 300. And the etching nozzles 12c and 12d and the pure-water nozzles 13a and 
13b are arranged so that it may blow off at Point b and b' point. Etching nozzles [ 12a-12d ] injection aperture is 
processed on the suitable minor diameter so that an etching reagent may act intensively to periphery edge surface 
part 102A, but thick aperture is made to the pure-water nozzles 13a and 13b so that an etching reagent can be 
eliminated if possible in a short time. 

[0041] In addition, although mentioned later, as it **2**(ed) , when a seal ring 20 goes up, the pure-water nozzles 
13c and 13d spout pure water from the slanting upper part, as it sets washing the top face of a sample 300 with 
pure water 202 to a purpose and it was shown in drawing 1 . 

[0042] Here, the detail structure of a work holder 10 is explained using drawing 5 and drawing 6 . It is the sectional 
view where drawing 5 met the top view of a work holder 10, and drawing 6 met the A-A line of drawing 5 . Crevice 
10A for a work holder 10 to set a sample 300 in the center of a top face, as shown in both drawings is prepared. 
Moreover, slot 10B of a radial and concentric circular slot 10C were formed in the base of crevice 10A, and the 
edge of slot 10B of a radial has arrived at the periphery edge of a sample 300. And the pure water 202 supplied from 
the hollow shaft 6 flows in in slot 10B and 10C through central hole 10D of a work holder 10, and is discharged 
further outside. In addition, 10E is the screw section for attaching a work holder 10 in a boss 8. 

[0043] Next, an operation of this example is explained according to the procedure at the time of etching processing. 
I. — sample set; — a sample 300 is set to the work holder 10 under rotation halt, up to a location as showed the 
seal ring 20 to drawing 2 at this time — going up — **** — moreover, liquid — the who backing plate 32 is in the 
retreating condition. 
[0044] II. rough etching processing; 

** . The large stroke cylinder 31 is operated and the internal housing 23 is dropped with the external housing 26. It 
is made to descend then until spacing of a seal ring 20 and sample 300 front face serves as the specified quantity 
(about 3-1 0mm). 

[0045] ** . Next the press cylinder 28 is operated, and sample 300 front face is made to contact, and a seal ring 20 
is pressed further and stuck. By this, a sample 300 will be in the condition that only periphery edge surface part 
102A was exposed. The thrust at this time is the 2nd place of 2 - 5 kg/cm. 

[0046] ** . If a motor 1 is driven next, a sample 300 will rotate. Since the sample 300 and the seal ring 20 are stuck 
at this time, a seal ring 20 carries out train-of-attendants rotation similarly according to that adhesion force. In 
addition, it was made to rotate by 90rpm (peripheral-velocity about 23 m/min) in this example, having used the outer 
diameter of a sample 300 as phi 80. The sample engine speed in this processing is made into super-low **, and the 
etching reagent 201 supplied to periphery edge surface part 102A is not shaken off with a centrifugal force, but, 
moreover, it is necessary to make it damp [ etching reagent ] in homogeneity. 

[0047] Moreover, open a solenoid valve 18-1 and 18-2 to the engine speed and coincidence of a sample 300, 
periphery edge surface part 102A of a sample 300 is made to inject an etching reagent 201 from the etching nozzles 
12a-12d, and desired etching processing is performed. Although the processing time was balanced and set as the 
amount of etching, in this example, it was made into about 60 seconds and carried out etching removal of 10-20 
micrometers of the processing distortion of periphery edge surface part 102A. 

[0048] Furthermore, at this time, a solenoid valve 17 is opened and pure water is supplied to the pars-basilaris- 
ossis-occipitalis front face of a sample 300 through central hole 10D of a work holder 10. By this, an etching 
reagent 201 prevents that of surroundings **** to the base side of a sample 300 (that is, non-wanted etching is 
prevented). Moreover, the base of a sample 300 is washed by supplying pure water to the pars-basilaris-ossis- 
occipitalis front face of a sample 300. 

[0049] Moreover, N2 gas 34 is supplied in the seal of a seal ring 20 through the hollow hole of a hollow shaft 22 at 
coincidence. It has prevented that can avoid that an etching reagent enters in a seal and the upper front face of a 
sample 300 is etched by this. 

[0050] III. finishing etching processing; finishing etching processing is making a flat situation to the front face of 
periphery edge surface part 102A after removal of the processing distorted layer of the above-mentioned periphery 
edge surface part 102A. In this processing, a solenoid valve 18-1 is closed, only 18-2 is opened, and an etching 
reagent 201 blows off from the etching nozzles 12c and 12d. The same actuation as the above-mentioned II-** is 
continued by the back. Incidentally it etched for 15 seconds by number of same ****** 90rpm at this example. 
[0051] IV. quenching processing; a solenoid valve 19-1 is opened and pure water 202 is made to blow off at the 
same time it closes a solenoid valve 18-2 and stops jet of an etching reagent 201. At this time, a seal ring 20 is in a 
condition [ having pressed and stuck ], and supply of the pure water 202 from the work-holder 10 lower part is also 
continued. 
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[0052] It is 90rpm like [ the sample engine speed at this time ] rough etching and finishing etching. Moreover, if the 
processing time is beyond time amount that quenching takes, it can be set as arbitration, but (this example is 60 
seconds) in this down stream processing, if a sample engine speed is made high not much, the etching reagent 201 
which was damp in the periphery edge surface part will be shaken off according to a centrifugal force, it will become 
impossible for pure water 202 to quenching act, and a stain will occur as a result. 

[0053] V. — spin washing processing; — the press cylinder 28 is operated, the large stroke cylinder 31 is operated 
further, a seal ring 20 is raised, and press and adhesion of a seal are canceled, if a seal ring 20 goes up completely - 
- liquid — whom — a backing plate 32 is advanced like drawing 2 . At this time, to coincidence, open the solenoid 
valve 19-2 of the pure water for the surface washing of a sample 300, blow off pure water also from the pure-water 
nozzles 13c and 13d (the condition of having also opened the solenoid valve 19-1 for pure water of quenching is 
continued), a lot of pure water 202 is made to act on the front face of a sample 300, and periphery edge surface 
part 102A, and the rotational frequency of a sample 300 is raised. This washes powerfully all the surface sections of 
a sample 300 also including the bottom surface part of a sample 300 by high-speed rotation (in this example, it 
processes for [ of 2000rpm ] 45 seconds). In addition, a rotational frequency and the processing time can be set as 
arbitration like the above-mentioned. 

[0054] VI. spin dehydration, desiccation processing; all of the solenoid valves 17 for pure water and 19-1, and 19-2 
are closed, and jet of pure water 202 is stopped. And further, high-speed rotation is carried out rather than the 
above-mentioned spin washing processing, and the pure water 202 which is damp on the front face of a sample 300 
is shaken off (in this example, it processes for [ of 2500 - 3000rpm ] 30 seconds) according to a centrifugal force. 
When this set-up processing time passes, a series of processings will be completed. 

[0055] More than I - VI Each processing can control actuation of each part by the control circuit of the sequence 

control command set up beforehand. 

[0056] 

[Effect of the Invention] Since the etching reagent was injected from the horizontal direction to the periphery end 
face of a processed semiconductor device according to this invention as explained above, it can prevent that the 
edge section of a periphery end face etc. flags. Moreover, at the time of etching processing, since it can prevent 
completely that an etching reagent flows the top face of a processed semiconductor device into the top-face side 
of a processed semiconductor device since the fluid is supplied in the seal of seal Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. and the fluid is further supplied also to the base of a processed semiconductor device, it can 
also be prevented that an etching reagent flows into the base side of a processed semiconductor device. 
Consequently, it becomes possible to prevent property degradation of a processed semiconductor device. 
[0057] moreover, since each processing of etching, quenching, washing, spin dehydration, and desiccation can be 
consistently performed continuously by preparing the nozzle which spouts an etching reagent, and the nozzle which 
spouts pure water in the same equipment, there is no contamination which the amount of etching was equalized and 
includes an impurity, a stain, etc. — high — processing [ **** ] is attained. The electrical characteristics of the 
result especially the high current asked for high-reliability, and the disk-like semiconductor device used for high- 
voltage control can be raised by leaps and bounds. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole seal type spin etching system block diagram of this invention. 

[Drawing 2] It is drawing having shown the situation at the time of sample exchange in the etching system shown in 
drawing 1 . 

[Drawing 3] It is the view Fig. which saw the inside of the chamber at the time of sample exchange from the upper 
part. 

[Drawing 4] liquid — it is the outline perspective view of a who backing plate and external housing. 
[Drawing 5] It is the top view of a work holder. 

[Drawing 6] It is the sectional view which met the A-A line of drawing 5 . 

[Drawing 7] It is drawing explaining the workmanship condition of a periphery edge surface part when an etching 
reagent blows off from the slanting upper part. 

[Drawing 8] It is drawing explaining the workmanship condition of a periphery edge surface part when an etching 
reagent blows off horizontally. 

[Drawing 9] It is the outline top view of the disk-like semiconductor device which is an object sample. 

[Drawing 10] It is the sectional view which met the B-B line of drawing 9 . 

[Description of Notations] 

1 Servo Motor 

6 Hollow Shaft 

10 Work Holder 

12a-12d Etching nozzle 

13a-13d Pure-water nozzle 

14 Chamber 

17 Solenoid Valve for Pure Water 

18- 1, 18-2 Solenoid valve for etching reagents 

19- 1, 19-2 Solenoid valve for pure water 

20 Seal Ring 

21 Seal Holder 

22 Hollow Shaft 

23 Internal Housing 

26 External Housing 

27 Slide Bearing 

28 Press Cylinder 

31 Large Stroke Cylinder 

32 Liquid — who Prevention Plate 

201 Etching Reagent 

202 Pure Water 
300 Sample 

102A The periphery edge surface part of a sample 
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